3 4
grades: no drinking, drinking 1−2 times a week, 2−3 times a week, 3−4 times a week, 1 3 5 drinking virtually daily. 1 3 6 1 3 7
Classification of socioeconomic status by health insurance premium rate. We assumed 1 3 8 that the health insurance premium rate reflects the socioeconomic status of subjects. The 1 3 9 health insurance premieum payment was divided into three types: "self-employed insured," 
4 4
The premium rate of employees is set by a standard that is based on their monthly salary, 1 4 5 but as the income of self-employed individuals could not be determined exactly, their 1 4 6 premium rate is set according to conversion points that include the insurance holder's 1 4 7
property, such the cost of their house, whether they possess a car, economic activity by age 1 4 8 and sex, and total income.
4 9
The health insurance premium rate is divided into 10 quantiles for each type of premium 1 5 0 payment. We divided socioeconomic status into nine groups according to the premium 1 5 1 payment system (self-employed, employed, Medicaid) and premium rate (four grades) ( Table   1  5 higher than that of the group not taking statins at the time of diagnosis.
7 3
The risk of Parkinsonism was higher in the highest BMI group than in the normal weight drinking groups were < 1 and were statistically significant (p < 0.0001), except for the daily 1 7 7
alcohol-drinking group (p = 0.6530). As Medicaid was set as the standard, the HR was < 1 in 1 7 8
all groups (p < 0.05), indicating that socioeconomic status and Parkinsonism were closely 1 7 9
related.
The results of our study revealed that increasing age, hypertension, DM, depression, anxiety,
extreme overweight, statin medication use, non-smoking, non-alcohol drinking, and the 1 8 4
lowest socioeconomic class were statistically related to the onset of Parkinsonism.
8 5
Parkinsonism is the second most neurodegenerative disease, and its incidence has been 1 8 6
reported to increase with age in all studies. 4 In our study, there was no difference in the 1 8 7
incidence of Parkinsonism between the sexes, but one review has reported that males have a 1 8 8
1.5-to 2-fold increased risk of developing Parkinsonism than that of females. 4 However, 1 8 9 some large population-based cohort studies on sex and Parkinsonism have been inconsistent.
9 0
One study reported that men are more prone to Parkinsonism than women, 5 and another
found the opposite, 15 whereas other studies found no role for sex. 5, 15, 16 Therefore, a meta-
analysis including large population-based cohort studies is necessary to evaluate the 1 9 3
incidence of Parkinsonism according to sex.
9 4
Hypertension can cause ischemic cerebrovascular lesions that involve dopaminergic or non-
dopaminergic subcortical structures. It also can cause hypertensive vasculopathy in basal 1 9 6
ganglia, which may injure the dopaminergic cells in the pars compacta and cause 1 9 7
Parkinsonism by breaking the neuronal connections between the substantia nigra and 1 9 8 putamen, or by decreasing expression of the β-2, α-4 subunit of the nicotinic acetylcholine 1 9 9
receptor that activates the dopaminergic pathways. 17 However, most studies related to 2 0 0 hypertension and the Parkinsonism incidence yielded results contrary to our findings Smoking is a powerful risk factor for hypertension, atherosclerosis, and ischemic and 2 4 8 hemorrhagic stroke, but is a well-established preventative factor for Parkinsonism, as also 2 4 9 found in our study. Non-smokers more frequently developed Parkinsonism than ex-smokers 2 5 0 and current smokers. 12, 13, 18, 22, 28, 37 Smoking increases dopamine activity by reducing MAO- One review article concluded that a weak protective association was more likely to be found 2 6 0 between alcohol drinking and Parkinsonism risk in studies at greater risk of selection and 2 6 1 recall bias. One study found that the risk of Parkinsonism was elevated in patients with 2 6 2 alcohol-abuse disorder, 6 while our study showed that there was no lowered risk of 2 6 3
Parkinsonism in the daily alcohol-drinking group. Therefore, taken together, it is likely that 2 6 4 appropriate alcohol consumption is associated with lowered Parkinsonism risk.
6 5
One study reported that the incidence of Parkinsonism was not affected by socioeconomic 2 6 6
status. 5 However, we found that the Parkinsonism risk was reduced in all health insurance 2 6 7 payment groups, as compared to the Medicaid group. This is probably because the standards 2 6 8
for determining socioeconomic status differed in the two studies, and Medicaid subscribers in 2 6 9
South Korea are mainly old individuals with no economic capacity.
7 0
The strengths of our study are that we used a nationwide 10-year follow-up cohort model 2 7 1 with a population > 500,000, and that the data are relatively objective and accurate, based on 2 7 2 regular health check-up data and disease diagnostic codes from HIRA. HIRA reviews claims 2 7 3
with disease codes to determine whether reimbursements are clinically valid. Thus, HIRA can 2 7 4 maintain the quality of health care and provide the standard medical service guidelines for 2 7 5 each disease. There is little chance that medical records were duplicated or omitted, because 2 7 6
all Korean residents receive a unique identification number at birth, which is used in medical 2 7 7
claims. Moreover, the relationship between the onset of Parkinsonism, various comorbidities, 2 7 8 body indexes, and various known risk factors could be verified simultaneously in the present 2 7 9 study. We also assessed socioeconomic status based on health premium payment methods. As 2 8 0
we used a retrospective cohort model, rather than a cross-sectional study, our data are useful 2 8 1
for identification of causality.
8 2
The study had the following limitations: subjects < 40 years old were excluded, because the 
